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(54) Cell-site broadcasting method using traffic channels and a control channel 



(57) In a cell-site base station, a received broadcast 
message is stored in a memory and traffic channels and 
a control channel are monitored. If at least one traffic 
channel, a traffic channel is established and data is read 
from the memory and transmitted on the established 
channel to mobile stations. If a call request is placed on 
the established traffic channel during the broadcast 
transmission and if the control channel is available, the 
control channel is established instead of the traffic 
channel to continue the broadcast transmission. If at 
least one traffic channel becomes available, the control 
channel is replaced with a traffic channel to continue the 
broadcast transmission. For transmitting command 
messages from the base station to the mobile stations, 
a broadcast control channel is used. 
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Description 

[0001 ] The present invention relates generally to cel- 
lular mobile communication systems in which traffic 
channels are dynamically assigned to each call and 
more specifically to a mobile communication system 
which efficiently enables transmission of a broadcast 
message. 

[0002] In prior art cellular mobile communication sys- 
tems, a control channel is used to transmit a broadcast 
announcement message for announcing that a broad- 
cast message is being transmitted and a channel indi- 
cation for notifying the identity of the channel on which 
the broadcast message is transmitted. In one prior art 
system, if a call request is issued on a traffic channel 
that is being used for transmitting a broadcast message, 
priority is on the broadcast message and the caD 
request is rejected. Another prior art system places pri- 
ority on call requests. According to this system, if a caO 
request is placed on a base station in the presence of a 
broadcast message transmitted on traffic channels, an 
interruption message and their channel identifiers are 
sent to mobile stations to interrupt the transmission of 
the broadcast message. 

[0003] For example, JP-A-9-214422 discloses a sys- 
tem in which idle traffic channels are used to transmit a 
broadcast message. If a call request occurs when a 
broadcast message is being transmitted, the broadcast 
transmission is interrupted and information to that effect 
is communicated to mobile stations on a control chan- 
nel. However, the prior art systems suffer from the fol- 
lowing problems. The first prior art cannot accept new 
call requests it they occur during the presence of a 
broadcast message since assignment of traffic chan- 
nels is not performed. In the second prior art system as 
disclosed in the above mentioned Japanese laid-open 
patent specification, the transmission of the interrupted 
broadcast message cannot be resumed until idle traffic 
channels are available. In addition, broadcast mes- 
sages cannot be sent in so far as idle traffic channels 
are not available. 

[0004] It is therefore an object of the present invention 
to enable base stations to assign traffic channels to a 
call request if K occurs in the presence of a broadcast 
message being transmitted to continue the transmission 
of the broadcast message. 

[0005] Another object of the present invention is to 
enable transmission of a broadcast message if there is 
no idle traffic channel. 

[0006] According to a first aspect of the present inven- 
tion, there is provided a broadcasting method for a 
mobile communication system, wherein a broadcast 
control channel is used to transmit identity of a channel 
on which a broadcast message is transmitted from a 
base station to mobile stations. The method comprises 
establishing a traffic channel, in response to a broad- 
cast request, when at least one traffic channel is availa- 
ble for transmitting the broadcast message from the 



base station to the mobile stations, and establishing a 
control channel for transmitting the broadcast message 
from the base station to the mobile stations when all 
traffic channels are not available and establishing the 

5 control channel instead of the established traffic chan- 
nel if a call request is placed on the traffic channel when 
the transmission of the broadcast message is in 
progress. In a preferred embodiment the method com- 
prises determining usage ratio of the traffic channels of 

io the base station, and estabfishing a traffic channel 
instead of the established control channel if the usage 
ratio becomes smaller than a predetermined value dur- 
ing the time the transmission of the broadcast message 
is in progress. 

is [0007] According to a second aspect the present 
invention provides a broadcasting method for a base 
station of a mobfle communication system, the base 
station having a plurality of traffic channels and a control 
channel, comprising the steps of (a) storing a received 
20 broadcast message in a memory, (b) determining 
whether at least one traffic channel is available and 
determining whether the control channel is available if 
all of the traffic channels are not available, (c) establish- 
ing a channel depending on channel availability of the 
25 step (b), (d) reading data from the memory and trans- 
mitting the data on the established channel , (e) if the 
established channel is a traffic channel and a call 
request is placed on the traffic channel, establishing the 
control channel instead of the traffic channel and per- 
se forming the step (d) on remaining data in the memory, 
and (f) if at least one traffic channel is made available 
while the step (d) is being performed, establishing the 
available traffic channel instead of the control channel 
and performing the step (d) on remaining data in the 
35 memory. 

[0008] According to a third aspect, the present inven- 
tion provides a base station of a mobile communication 
system, the base station having a plurality of traffic 
channels and a control channel. The base station com- 

40 prises a memory, a broadcast receiver for receiving a 
broadcast message from a network, a control processor 
for storing the broadcast message in the memory, deter- 
mining channel availability of at least one traffic channel 
and channel availability oi the control channel if all of 

45 the traffic channels are not available, establishing a 
channel depending on the channel availability of the 
channels, reading data from the memory, and transmit- 
ting the data on the established channel. The control 
processor is arranged to establish the control channel 

so instead of the traffic channel if a call request is placed 
on the traffic channel during the time reading of the data 
from the memory is in progress, and reestablish a traffic 
channel instead of the control channel if at least one 
traffic channel is made available during the time reading 

55 of the data is still in progress. 

[0009] According to a fourth aspect, the present inven- 
tion provides a mobile communication system compris- 
ing a base station for establishing a traffic channel if at 



3 



3 



EP 0 984 640 A2 



4 



least one traffic channel is available in response to a 
broadcast request from a network, establishing a con- 
trol channel for transmitting a broadcast message to 
mobile stations when traffic channels are not available, 
and establishing the control channel instead ol the traf- 
fic channel for transmitting the broadcast message 
when a call request is placed on the traffic channel dur- 
ing the time the transmission of the broadcast message 
is in progress, the base station being in constant com- 
munication with each of the mobile stations via a broad- 
cast control channel to transmit a command message. 
Each of the mobile stations is in constant communica- 
tion with the base station via the broadcast control 
channel to receive the command message for establish- 
ing a channel to the base station in accordance with the 
command message. 

[001 0] The present invention will be described in fur- 
ther detail with reference to the accompanying draw- 
ings. In which: 

Fig. 1 is a block diagram of a base station of the 
present invention; 

Fig. 2 is a block diagram of mobile stations of a cel- 
lular mobile communication system embodying the 
present invention; 

Figs. 3A, 3B and 3C are flowcharts of the operation 
of the control processor of the base station accord- 
ing to the present invention; 

Fig. 4 is a flowchart of the operation of the control 
processor of each mobile station according to the 
present invention; and 

Figs. 5A and 5B are schematic diagrams for 
describing the present invention. 

[001 1 J Referring now to Figs. 1 and 2, a CDMA (code 
division multiple access) cellular mobile communication 
system is shown in which the present invention is 
embodied. The system comprises a base station 100 for 
covering one of a plurality of cells and a plurality of 
mobile stations 200 located within the coverage area of 
the base station 100. For simplicity, only broadcasting 
circuitry is illustrated in both mobile and base stations. 
Spread spectrum signals are exchanged between the 
mobile stations and the base station via respective air 
interface units 101 and 201. 

[001 2] In Fig. 1 . the base station includes a BCCH 
(broadcast control channel) transmitter 102 and a 
TCH/SDCCH (traffic channel/stand-alone dedicated 
control channel) transmitter 103 connected to the air 
interface unit 101 . The BCCH transmitter receives com- 
mand messages from a control processor 1 04 for trans- 
mission to the mobile stations via the air interface 101. 
These messages includes a broadcast announcement 
a channel changeover command and an end-of -broad- 
cast command. The TCH/SDCCH transmitter receives 
broadcast messages from the control processor 1 04 for 
transmission of spread spectrum broadcast signals to 
the mobile stations via the air interface 101 either on a 



traffic channel or the stand-alone dedicated control 
channel. The control processor 104 is associated with a 
message memory 105. a TCH resource manager 106 
and a broadcast receiver 107. The broadcast receiver 

5 107 is connected to the mobile switching center, not 
shown, via a land-line system to receive a broadcast 
request and an accompanying broadcast message. The 
received broadcast message is stored into the message 
memory via the control processor 104. The TCH 

io resource manager monitors ad traffic channels of the 
base station to determine their current usage ratio upon 
request from the control processor 104. 
[0013] In Fig. 2, each mobile station includes a BCCH 
receiver 202 and a TCH/SDCCH receiver 203. The 

is BCCH receiver is connected to the air interface 201 to 
receive spread spectrum command signals from the 
base station and supplies command messages to a 
control processor 204. The TCH/SDCCH receiver is 
also connected to the air interface 201 to receive spread 

20 spectrum broadcast signals. The control processor 204 
is responsive to a broadcast command message from 
the BCCH receiver to control the TCH/SDCCH receiver 
to establish a channel to receive the broadcast mes- 
sage from the base station. 

25 [0014] As will be described, this channel is estab- 
lished by using an idle channel resource which may be 
one of a plurality of the traffic channels of the base sta- 
tion or the stand-alone dedicated control channel of the 
base station. 

so [0015] According to the present invention, a traffic 
channel and the cell-site's stand-alone dedicated con- 
trol channel are selectively employed for the transmis- 
sion of broadcast messages. 

[001 6] The operation of the oontrol processor of the 
35 base station proceeds as follows according to the flow- 
charts of Figs. 3A, 3B and 3C when the base station 
receives a broadcast message from the mobile switch- 
ing center. 

[0017] In Fig. 3 A. program execution of the cell-site 
40 control processor starts with step 301 to check to see if 
a broadcast message and its accompanying message 
are received from the broadcast receiver 207. If this is 
the case, the control processor advances to step 302 to 
check to see if a broadcast message is currently being 
45 transmitted. If so. flow proceeds from step 302 to step 

303 to reject the broadcast request and returns to the 
starting point of the routine, ff there is no broadcast cur- 
rently in progress, control branches at step 302 to step 

304 to store the received broadcast message into the 
so message memory, and then proceeds to step 305 to 

check with the TCH resource manager to determine if 
there is at least one idle traffic channel (TCH). 
[0018] If at least one idle traffic channel is present, 
control branches at step 305 to step 306 to check to see 
55 if the stand-alone dedicated control channel is currently 
in use by examining its flag. If this channel is in use. the 
flag is 1. 

[0019] If the SDCCH flag is 0 at step 306. it is deter- 
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mined thai there arc at least two channels available for 
transmitting the broadcast message, and flow proceeds 
to step 308 to seize an idle traffic channel and establish 
it for downlink transmission. 

[0020] If the SDCCH flag is 1 at step 306, it Is deter- 
mined that there are at least one channel available for 
transmitting the broadcast message, and flow proceeds 
to step 307 to determine if the channel usage ratio (U) 
of the cell-site's traffic channels is smaller than a preset 
value Z. If the decision at step 307 is affirmative, control 
proceeds to step 308. Otherwise, the control processor 
repeatedly executes steps 305 to 307 until the decision 
at step 306 or 307 becomes affirmative. 
[0021] At step 309, the base station then sends a 
broadcast announcement message on the broadcast 
control channel (BCCH), specifying the identity of the 
seized traffic channel which the mobile stations will use 
to receive a broadcast message. 
[0022] In the CDMA system of the present invention, 
the signal on each channel of a base station is spread 
with a channel-specific short PN (pseudonoise) code for 
channelization and further spread with a pair of cell -site 
specific long PN codes for in-phase and quadrature 
components, respectively. Therefore, for a given base 
station, each of the traffic channels and the stand-alone 
dedicated control channel can be identified by mobile 
stations in the coverage area of the base station with a 
signal specifying the identity of the channel-specific 
short PN code. 

[0023] At step 310, the cell-site control processor 
reads data from the message memory and sends it over 
the established traffic channel. The control processor 
monitors the contents of the message memory to check 
to see if all broadcast message data stored in that mem- 
ory are sent to mobile stations. If this is the case, the 
control processor proceeds to step 325 to send an end- 
of -broadcast message on the broadcast control channel 
in order that the mobile stations clear the currently 
established broadcasting channel. At step 326, the cur- 
rent channel is released at the base station and the flag 
of this channel is reset to 0 before the control processor 
returns to the starting point of the routine. 
[0024] As long as the decision at step 31 1 is negative, 
control proceeds to step 312 to determine if a call 
request is placed on the current traffic channel. If not 
flow returns from step 312 to step 310 to repeat the 
read -and- send process on the stored broadcast mes- 
sage. 

[0025] If a call request is placed on the current traffic 
channel during this read-and-send process, flow pro- 
ceeds from step 312 to step 315 to examine the SDCCH 
flag to see H this control channel is available, if the flag 
e 0, the SD control channel is available and flow pro- 
ceeds to step 314 to determine whether the volume of 
the broadcast message remaining in the message 
memory is smaller than the effective channel capacity of 
the cell-site's SD control channel. H the flags = 1, it is 
determined that there is no available channels for trans- 



mitting the stored broadcast message and flow pro- 
ceeds to step 325 to announce the interruption of 
broadcast and release the traffic channel (step 326). 
[0026] If the remaining volume is not smaller than the 

5 effective channel capacity of the cell-site SDCCH, the 
decision at step 314 is negative and flow proceeds to 
step 325 to announce the interruption of broadcast. 
[0027] If the remaining volume is smaller than the 
effective channel capacity of the cell-site SD control 

io channel, ft Is determined, at step 314, that the remain- 
ing broadcast message can be transmitted on this ded- 
icated control channel. The cell -site control processor 
proceeds from step 31 4 to step 315 to set the flag of the 
SDCCH equal to 1 and establish this control channel 

75 through the TCH/SDCCH transmitter. 

[0028] In Fig. 3B, the control processor sends a chan- 
nel changeover (from TCH to SDCCH) command mes- 
sage on the BCCH through the BCCH transmitter, 
specifying the identities of the cell-site's SDCCH and 

20 the current TCH in order that the mobile stations switch 
from the current traffic channel to the SDCCH (step 
316). Immediately following this changeover command 
message, the control processor releases the traffic 
channel for the call request (step 31 7). 

25 [0029] Using the SDCCH, the control processor con- 
tinues sending the remaining broadcast message data 
(step 316). If the remaining broadcast data are all trans- 
mitted, the decision at step 319 is affirmative and flow 
proceeds to step 325. Otherwise, the control processor 

so proceeds to step 320 to check to see if there is an idle 
traffic channel. If the decision at step 320 is negative, 
flow returns to step 31 8 to continue the read-and-send 
process on the remaining broadcast message. 
[0030] If an idle traffic channel is detected (step 320) 

35 during the time the broadcast message is being trans- 
mitted on the stand-alone dedicated control channel, 
the cell-site control processor proceeds to decision step 
321 to determine whether the channel usage ratio (U) of 
the cell-site's traffic channels is smaller than the preset 

40 value Z. If this usage ratio is not smaller than the preset 
value, the control processor returns from step 321 to 
step 318 to continue the read-and-send process. 
[0031] If the usage ratio U of the traffic channels is 
smaller than the preset value Z, flow proceeds from step 

45 321 to step 322 to seize an idle traffic channel and 
establish this channel through the TCH/SDCCH trans- 
mitter as a replacement for the currently used stand- 
atone dedicated control channel. 
[0032] At step 323, the cell-site control processor 

50 sends a channel changeover (from SDCCH to TCH) 
command message on the broadcast control channel 
specifying the identity of the established traffic channel 
and the identity of the currently used SDCCH to cause 
the mobile stations to switch from the SDCCH to the 

55 established traffic channel. 

[0033] At step 324, the SD control channel is released 
and its flag is reset to 0. Flow returns to step 310 (Fig. 
3A) to continue the broadcasting of the remaining data 
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in the message memory. 

[0034] It is seen that H at least one idle traffic channel 
is initially available at step 305, steps 308 and 309 are 
executed to send a broadcast announcement message 
and then steps 310 through 324 win be repeatedly exe- 
cuted to use either traffic channel or stand -alone dedi- 
cated control channel to perform broadcasting until all 
broadcast data are transmitted. 
[0035] If no idle traffic channel is initially available, the 
control processor proceeds from step 305 to step 331 
(Fig. 3C) to check to see if the SD control channel is 
available by examining Its flag. If the SD control channel 
is not available, flow returns from step 331 to step 305 
(Fig. 3A). Otherwise, llow proceeds to step 332 to deter- 
mine whether the volume of the stored broadcast mes- 
sage is smaller than the effective channel capacity of 
the SD control channel. If not, flow returns to step 305. 
H the decision at step 332 Is affirmative, flow proceeds 
to step 333 to establish the SD control channel and set 
its flag to 1 . A broadcast announcement message is 
sent on the broadcast control channel by specifying the 
identity of the established SD control channel (step 
334). Flow returns to step 318 (Fig. 3B) to read and 
send the stored broadcast message on the established 
SD control channel. 

[0036] In response to the control signals transmitted 
on the broadcast control channel from the base station 
100. each mobile station within the coverage area of this 
base station proceeds according to the flowchart of Fig. 
4. 

[0037] Each mobile station is constantly monitoring 
the broadcast control channel using the BCCH receiver 
202 to detect when a broadcast announcement mes- 
sage is received (step 401). In response to this mes- 
sage, the mobile's control processor proceeds to step 
402 to establish a channel specified by the identity con- 
tained in the received announcement message- Deci- 
sion step 403 is subsequently performed to detect when 
an end -of -broadcast message is received from the base 
station. If so, the control processor proceeds to step 404 
to release the established channel and returns to the 
starting point of the routine. Otherwise, it proceeds to 
decision step 405 to check to see if a channel changeo- 
ver message is received. If not, flow returns to step 403 
to repeat the process. 

[0038] If a TCH to SDCCH changeover message is 
received, the current channel is a traffic channel and 
flow proceeds from step 405 to step 407 to switch from 
the current traffic channel to the SD control channel, 
and returns to step 403. If an SDCCH to TCH changeo- 
ver message is received, the current channel is the SD 
control channel and flow proceeds to step 406 to switch 
to a traffic channel specified by this changeover mes- 
sage, and returns to step 403. 

[0039] For a full understanding of the present inven- 
tion, two example cases are explained with reference to 
Figa 5A and 5B by assuming that mobile stations 6. 7, 
8 and 9 are within the coverage area of the base station 



100 and that three traffic channels are assigned to this 
base station. 

[0040] Assume that two traffic channels are in use by 
mobile stations 6 and 7 for individual calls when the 

5 base station receives a broadcast request and an 
accompanying broadcast message from the mobile 
switching center, as indicated by Ones 10 in Fig. 5 A. 
Since one traffic channel is available, this traffic channel 
is used for transmitting the broadcast message. All 

w mobile stations establish this traffic channel to receive 
the broadcast message. The transmitted broadcast 
message propagates over different paths as indicated 
by thick lines 1 1 In Fig. 5A and is received by all mobile 
stations. During the transmission of the broadcast mes- 

is sage, if the mobile station 8 places a call request and if 
the SD control channel is available, this control channel 
is used as a broadcast channel and the current traffic 
channel is released for the call request to establish a 
connection 12. The broadcast message is then trans- 

20 mitted on this control channel over paths as indicated by 
thick dotted lines 13 in Fig. 5B. 

Claims 

25 1 . A broadcasting method for a mobile communication 
system, wherein a broadcast control channel is 
used to transmit identity of a channel on which a 
broadcast message is transmitted from a base sta- 
tion to mobile stations, the method comprising: 

30 

establishing, in response to a broadcast 
request, a traffic channel when at least one 
traffic channel is available for transmitting the 
broadcast message from the base station to 

35 the mobile stations; and 

establishing a control channel for transmitting 
the broadcast message from the base station 
to the mobile stations when all traffic channels 
are not available and establishing the control 

40 channel instead of the established traffic chan- 

nel if a call request is placed on the traffic chan- 
nel when the transmission of said broadcast 
message is in progress. 

45 2. The method of claim 1 , further comprising: 

determining usage ratio of the traffic channels 
of the base station, and 

establishing a traffic channel instead of the 
so established control channel if the usage ratio 

becomes smaller than a predetermined value 
during the time the transmission of the broad- 
cast message is in progress. 

55 3. The method of claim 1 or 2, wherein said control 
channel is a stand-alone dedicated control channel. 

4. A broadcasting method for a base station of a 



9 



EP0 984 640 A2 



10 



mobile communication system, said base station 
having a plurality of traffic channels and a control 
channel, comprising the steps of: 

a) storing (301 -304) a received broadcast mes- 
sage in a memory; 

b) determining (305-307) whether at least one 
traffic channel is available and determining 
whether said control channel is available if all of 
said traffic channels are not available; 

c) establishing (308, 309, 331-334) a channel 
depending on channel availability of the step 
(b); 

d) reading data from said memory and trans- 
mitting the data on the established channel 
(310); 

e) if the established channel is a traffic channel 
and a call request is placed on the traffic chan- 
nel, establishing (311-319) said control chan- 
nel instead of the traffic channel and 
performing the step (d) on remaining data in 
said memory; and 

f) if at least one traffic channel is made availa- 
ble while the step (d) is being performed, 
establishing (320-324) the available traffic 
channel instead of the control channel and per- 
forming the step (d) on remaining data in said 
memory. 

5. The method of claim 4, wherein the step (c) com- 
prises the step of transmitting identity of the estab- 
lished channel on a broadcast control channel from 
the base station to mobile stations. 

6. The method of claim 4, wherein the step (e) com- 
prises the step of suspending the transmission of 
said broadcast message when said call request is 
placed on the traffic channel rf said remaining data 
is greater in volume than channel capacity of said 
control channel. 

7. The method of claim 4, 5 or 6, wherein the step (b) 
comprises the steps of: 

determining usage ratio of said traffic channels 
rf said control channel is not available: and 
comparing the usage ratio with a predeter- 
mined value, and wherein the step (c) com- 
prises the step of establishing a traffic channel 
if the usage ratio is smaller than the predeter- 
mined value and performing the step (b) if the 
usage ratio is greater than the predetermined 
value. 

8. The method of claim 4, 5, 6 or 7, wherein the step 
(f) comprises the steps of: 

determining usage ratio of said traffic channels; 



comparing the usage ratio with a predeter- 
mined value; and 

establishing said available traffic channel if the 
usage ratio is smaller than the predetermined 
5 value and performing the step (d) if the usage 

ratio is greater than the predetermined value. 

9. The method of any one of claims 4 to 8, wherein 
said mobile communication system is a code divi- 

io sion multiple access system. 

10. The method of any one of claims 4 to 9, wherein 
said control channel is a stand-alone dedicated 
control channel. 

15 

11. A base station of a mobile communication system, 
wherein a broadcast control channel is used to 
transmit identity of a channel on which a broadcast 
message is transmitted from a base station (100), 

20 wherein the base station is arranged to: 

establish a traffic channel if at least one traffic 
channel is available, 

establish a control channel for transmitting the 
25 broadcast message to mobile stations when 

traffic channels are not available, and 
establish said control channel instead of the 
traffic channel for transmitting the broadcast 
message when a call request Is placed on the 
30 traffic channel when the transmission of the 

broadcast message is in progress. 

1 2. The base station of claim 1 1 , wherein the base sta- 
tion is arranged to: 

35 

determine usage ratio of the traffic channels of 
the base station, and 

establish a traffic channel instead of the estab- 
lished control channel when the transmission 
40 of the broadcast message is in progress if the 

usage ratio is smaller than a predetermined 
value. 

1 3. A base station of a mobile communication system, 
45 said base station having a plurality of traffic chan- 
nels and a control channel, comprising: 

a memory(105); 

a broadcast receiver (107) for receiving a 
bo broadcast message from a network; 

a control processor (104) for storing the broad- 
cast message in said memory, determining 
channel availability of at least one traffic chan- 
nel and channel availability of said control 
55 channel H all of said traffic channels are not 

available, establishing a channel depending on 
the channel availability of said channels, read- 
ing data from said memory, and transmitting 
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the data on the established channel, 
said control processor establishing said control 
channel instead of the traffic channel if a call 
request is placed on the traffic channel during 
the time reading of said data from said memory s 
is in progress, and reestablishing a traffic chan- 
nel instead of the control channel if at least one 
traffic channel Is made available during the 
time reading of said data is still in progress. 

w 

14. The base station of claim 13, wherein the control 
processor is arranged to transmit identity of the 
established channel on a broadcast control channel 
to mobile stations. 

15 

15. The base station of claim 13, wherein the control 
processor is arranged to suspend the transmission 
of said broadcast message when said call request 
is placed on the traffic channel if data remaining in 
said memory is greater in volume than channel 20 
capacity of said control channel. 

1 6. The base station of claim 14 or 15, wherein the con- 
trol processor is arranged to: 

25 

determine usage ratio of said traffic channels; 
compare the usage ratio with a predetermined 
value; and 

establish a traffic channel if the usage ratio is 
smaller than the predetermined value and read so 
data from said memory for transmission on the 
established traffic channel if the usage ratio is 
greater than the predetermined value. 

17. The base station of claim 14, 15 or 16, wherein said 35 
mobile communication system is a code division 
multiple access system. 

18. The base station of claim 14, 15, 16 or 17, wherein 
said control channel is a stand-alone dedicated 40 
control channel. 

19. A mobile communication system comprising: 



message. 

each of said mobile stations being in constant 
communication with said base station via said 
broadcast control channel to receive said com- 
mand message for establishing a channel to 
the base station in accordance with the com- 
mand message. 

20. The mobile communication system of claim 19, 
wherein each of said channels is a code division 
multiplex spread spectrum channel and said control 
channel is a stand-alone dedicated control channel. 



25 



30 



a base station for establishing a traffic channel 45 
if at least one traffic channel is available in 
response to a broadcast request from a net- 
work, establishing a control channel for trans- 
mitting a broadcast message to mobile stations 
when traffic channels are not available, and so 
establishing said control channel instead of the 
traffic channel for transmitting the broadcast 
message when a call request is placed on the 
traffic channel during the time the transmission 
of the broadcast message is in progress, said ss 
base station being in constant communication 
with each of said mobile stations via a broad- 
cast control channel to transmit a command 
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